suggests that such use of marine resources was not a rare behavior and represents focused visits to the coast and estuaries.
INTRODUCTION
In the last decade studies focusing on Neanderthals have been providing a different perspective of their subsistence and hunting strategies (1) (2) (3) (4) (5) (6) (7) . Studies of their diet based on carbon and nitrogen stable isotopes show that Neanderthals, in addition to occasional scavenging, were also active hunters on a regular basis (8) (9) (10) . Palaeontological studies of Neanderthal occupation levels reinforce their capability of hunting a wide variety of fauna (11, 12) and show no evident differences from Upper Paleolithic human hunting behavior (13, 5, 14) .
The Gibraltar sites reinforce this hypothesis and together with other suggestive evidence from Italy (3) provide evidence that Neanderthals were exploiting marine mammals and other coastal resources between Marine Isotope Stages (MIS) 5-3. Mousterian technology is firmly associated only with the Neanderthals in Europe (15) , as well as in the Iberian Peninsula. Within Gibraltar we find indications that Neanderthals had knowledge of the geographic distribution and behavior of their prey. We present here the evidence from Gibraltar sites showing that Middle Paleolithic humans not only exploited mollusks (16, 17) , but also seals, dolphins, and fish, through a wide time span. Subsequent Upper Paleolithic human levels of occupation in Gorham's show similar behavior to Neanderthals, and similarly complex subsistence strategies which allowed them to exploit marine resources (18).
THE SITES AND THEIR FORMATION
Vanguard and Gorham's Caves lie on the eastern side of Gibraltar (19, Fig. 1 ). Both of these sites are wide sea caves, about 35 
MARINE MAMMALS FROM VANGUARD CAVE
As previously reported (16, 17 ) the upper units of Vanguard Cave (unit B) contain a welldefined layer of ash associated with marine shells, dominated by mussels of the species Mytilus galloprovincialis, likely from a nearby estuarine source (17) and a hearth and a concentration of knapping debris and Mousterian stone tools (16) , providing clear evidence for the exploitation of marine mollusks by Neanderthals (Fig.2) . This occupation level represents a short period of time, and it records several activities in the life of the Neanderthal occupants. These activities consisted of selection and collection of mollusks, transport of the gathered mussels to the cave shelter, fire making in the cave, the use of heat to open the shells, consumption of these mollusks, knapping on the hearth embers and subsequent abandonment of the site (17). This layer increases our knowledge of food Vanguard corresponds to a zone in which primary butchery was undertaken of carcasses brought to the site (31). The hearth found at these levels was not used to cook, but to prepare the carcass. Reddish-brown stains are dispersed on the bone surface of monk seals and on terrestrial mammalian bones as well, such C. elaphus and C. ibex. Experimental work has shown that these dispersed stains on the bone surfaces appear when bones are directly exposed to fire (free of meat and skin), and breakage becomes much easier when bones are previously heated, and more advantageous as well, since the marrow solidifies and can be easily removed (32) . Bones previously exposed to fire and then broken get a Table 2 ). The time span represented by the gaps between occupation episodes is unknown. However, each episode seems to be relatively short as indicated by a long vertical distance, although terrestrial mammals as part of food discard are relatively abundant (Tables 1 and 3 ). This suggests that Neanderthals, like other humans exploiting coastal habitats, regularly needed to survey the shoreline to locate stranded carcasses or vulnerable individuals.
Almost half of the fossil bones display human induced damage (stone tool marks, impact marks while opening the bone for marrow extraction, evidence of burning) affecting ibex red deer, wild boar and seal, while less than 3% of these fossils (mainly ibex and a middle sized artiodactyl, possibly red deer) have tooth marks made by carnivores. Carnivore fossil bones (including bear) have no damage produced by humans or other carnivores.
Evidence of carnivore damage (Table 3) is thus almost negligible, and absent among marine mammal fossils, and the scarce chewing marks are located in areas and anatomical elements that are not consistent with first access to carcasses, but rather with scavenging.
Carnivore tooth marks appear on the tibia, radius, scapula, mandible and phalanx, and are mainly grooves on bones previously exposed to fire (at an incipient stage of burning).
Given the lack of evidence of other biological agents (carnivores) or postdepositional/geological disturbances (e.g. storms, water streams) that could bring these marine fossils to the site, we infer that the remains of marine mammals result from Neanderthal transport and activity. (Table 4 ). An exception is observed with rhinoceroses and suids, absent in level IV at Gorham's (37). However, this could be due to sampling error, as suids and rhinos (Stephanorhinus) were present at Vanguard Cave, and in lower horizons at Gorham's Cave (38) . Fernandez-Jalvo and Cáceres (36) found a slight difference in small game, with birds appearing to be more abundant in level IV, while lagomorphs were more extensively consumed in level III, and human gnawing marks (39)have been recognized on both rabbits and birds in both levels (36) . As observed in Vanguard, the Gorham's large and small game assemblages record clear human activity throughout, stone tool induced modifications with cutmarks consistent with butchering/filleting purposes, breakage to extract the marrow (hammerstone-anvil, impact and percussion as well as conchoidal scars) and disarticulation (peeling, chop-marks and sawing marks) at the joints. Mixed fracture angles on spiral breaks have also been observed on these fossils, suggesting that bones were previously heated and then broken (32) . Carnivore damage is almost absent, and post-depositional taphonomic modifications are very similar between the Middle and Upper Paleolithic levels. Evidence of reworking or even re-sedimentation was not observed at any level (36) . T. truncatus (bottlenose dolphin) is found primarily in coastal and inshore regions of tropical and temperate waters of the world. Its population density appears to be higher near the shore (41) and it is one of the more commonly stranded species (42, 43) . It occurs around Gibraltar, although less abundantly than D. delphis (common dolphin), an oceanic species of tropical to warm temperate waters (41) . Diplodus sargus or vulgaris is a fish that often lives near the coast, from less than a meter of depth down to more than 50, among rocks and in sand banks.
MARINE MAMMALS FROM GORHAM'S CAVE

ECOLOGICAL CONSIDERATIONS
DISCUSSION AND SUMMARY -
Recent isotopic studies on Neanderthals (7-10, 44) suggest that they were heavily dependent on meat from herbivorous terrestrial mammals, whereas Upper Paleolithic humans had a much broader resource base, including regular access to fowling and aquatic resources (44) . However, isotopic analyses on Neanderthal bones from coastal environments should also be performed to further test this contrast (45) . Grayson and Delpech (5) showed that Neanderthals and Upper Paleolithic humans did not show significant differences in hunting and butchering behavior in the material studied.
Similarly, we have observed that the human occupation levels at Gorham's Cave, firstly 
This indicates that a wider geographical and ecological range of Neanderthal and Upper
Paleolithic human sites will need to be sampled before definitive conclusions can be reached about the extent of behavioral differences between these closely related human groups. Marine resource exploitation provides higher territorial stability (40, 47) where the mussel unit was uncovered associated to a hearth. Middle (C, D): where the fossil association of terrestrial and marine mammals has been described here. Refitting (Reft.) and connection (Conn.) between fossil bones of terrestrial mammals also distinguishes these three episodes. More marine mammals are present in the top and central episodes, whereas shellfish (limpets, barnacles, mussels and patella) occur more abundantly at the bottom. 
